iiiiiiiiiiiiiiiiii 

0 Publication number: 0 477 760 Al 


© EUROPEAN PATENT APPLICATION 


® Application number: 911158B7.3 

© int.ci6:G05B 19/05 

0 Date of filing: 18.09.91 


PrinriK/* 90 HQ .IP 0/LK7*^RI<k(\ 


26.11.90 JP 324885/90 

39-3-406, Narashinodai-5-chonne 


Funabashl-shl(JP) 

0 Date of publication of application: 

Inventor: Matsushita, Tsurumasa 

01.04.92 Bulletin 92^14 

39-3-105. Narashlnodal-5-chome 


Funabashl-shl(JP) 

0 Designated Contracting States: 

Inventor: Sunaga, Tsutomu 

DE ES PR GB IT 

Hitachi NIsshlnryo, 1045-2, 


Mlmomlcho-1 -chome 

© Applicant: HITACHI. LTD. 

Narashlno-shl(JP) 

6, Kanda Surugadal 4-chome 


Chlyoda-ku, Tokyo lOl(JP) 

0 Representative: Strehl, SchUbel-Hopf, 


0 Inventor: Oshlga, TakayukI 

Qroenlng 

Kopo Endo 201, 83, Minomlcho-2-chome 

Maximlllanstrasse 54 Postfach 22 14 55 

Narashlno-shl(JP) 

W-8000 MUnchen 22(DE) 



Europalsches Patentamt 
European Patent Office 
Office europ^en des brevets 


0 Programming method and apparatus for programmable controller. 


© In a sequence program constructed by forming a 
ladder diagram on a display screen* an element 
corresponding to a minimum unit of the ladder dia- 
gram is an'anged by a symbol element and a char- 
acter element. Inputting and amending operations of 


the ladder diagram are performed by a first cursor 
(11) for designating each element and a second 
cursor (12) for designating the character element of 
the element designated by this first cursor (11). 
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BACKGROUND OF THE INVENTION 

The present invention generally relates to a 
programming method and a programming appara- 
tus for a programmable controller. More specifi- 5 
cally. the present invention relates to a program- 
ming method and a programming apparatus for a 
programmable controller, capable of forming a se- 
quence program, while forming/editing a ladder dia- 
gram on a display screen. w 

A programming apparatus used for a program- 
mable controller has been known such that a lad- 
der program for continuously connecting relay con- 
tacts is formed and edited in an interactive mode 
on a cathode-ray tube (will be referred to as a is 
"CRT") and the like, so that a sequence program 
to be stored in a memory of the programmable 
controller is formed and edited. 

In the conventional programming apparatus as 
described in. for instance, JP-A-56-11502, the size 20 
(dimension) of the cursor displayed on the display 
screen is selected to be one character of each 
element for the ladder diagram, and a user con- , 
flmns a portion of the ladder diagram to be 
changed every 1 character with employment of this 2S 
cursor. Then, the user operates the movement key 
to move this cursor to a position of the desirable 
element, and also sequentially inputs from an Input 
means such as a keyboard, input/output numbers 
which specify either the circuit symbol of the lad- 30 
der diagram, I.e., the relay contact symbol, or the 
relay coil symbol and the parameter, i.e., this relay 
contact or relay coil. 

However, in accordance with this conventional 
programming apparatus, since the size of the dis- as 
played cursor is equal to 1 character, this cursor 
must be moved every 1 character In case of 
amendments. Then, when such amendments are 
performed over the whole ladder diagram, cum- 
bersome cursor movements are required. In par- 4o 
ticular, there are such risks in the ladder diagram 
where a large quantity of relay contacts are em- 
ployed that no confirmation can be made which 
relay contact is amended or corrected among the 
similar relay contacts continuously connected with 45 
each other, otherwise the relay contact is mis- 
takenly corrected. 

Accordingly, in the conventional programming 
apparatus as disclosed in JP-A-60-221807. the 
overall line containing the data to be amended is so 
set as the cursor designation region on the display 
screen where the ladder diagram is displayed, and 
this cursor designation region is displayed in high 
brightness in order that discrimination can be 
achieved which line is being amended. ss 

Furthermore, there is another programming ap- 
paratus having the circuit input unit independent 
from the circuit display unit to form and edit the 


ladder diagram. An operator enters the required 
symbols from the circuit input unit, and thereafter 
inputs the parameters to be attached to these sym- 
bols, and also transfers the symbol and parameter 
as a pair of input Hems to the circuit display unit by 
the specific key Input instruction. As a result, this 
pair of input items is displayed on the position of 
the display screen designated by the input position 
cursor, and this input position cursor is advanced 
to the next position. The display contents of the 
symbol and parameter for the position to which the 
input position cursor has newly moved, are re- 
flected in the setting content of the circuit input 
unit, whereby the present setting content of this 
display position can be confirmed by the input unit. 
In other words, if the symbol and parameter have 
been already displayed at the position to which the 
Input position cursor was moved, these symbol and 
parameter become the content of the circuit input 
unit, whereas if no symbol and parameter have 
been displayed there, the content of the circuit 
input unit is cleared. 

Also, in the conventional programming appara- 
tus, both the symt>ol and parameter must be en- 
tered as one pair of input Items and also the 
symbol must be inputted prior to this parameter so 
as to form and edit the ladder diagram. As a 
consequence, it is not possible to perform such a 
free sequence input operation that after only one 
pair of symbol and parameter is inputted prior to 
plural pairs of symbols and parameters, other pairs 
are inputted. 

\A/hen the symbols and parameters are se- 
quentially inputted, since the content of the circuit 
input unit is cleared every time the input position 
cursor is moved to the new position, the same 
symbol must be again newly inputted in case that 
the same symbol is continuously inputted. 

Furthermore, when the circuit is erroneously 
inputted or amended, both the symbol and param- 
eter must be newly reentered. For instance, when 
the key is mistakenly depressed, both the symbol 
and parameter are once erased, and then must be 
newly reentered. 

As previously stated, there are problems in 
operabiiitres of the conventional programming ap- 
paratuses due to restriction in key input operations. 
Moreover, there is another problem that the portion 
which need not be changed must be further reen- 
tered during the input and amendment operations, 
with the resuft that a total key entry number is 
increased and thus the efficiency of the program- 
ming operation is lowered. 

SUMMARY OF THE INVENTION 

The above-described prior art owns such an 
advantage that the correction region can be des- 
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ignated every 1 line and thus the correction region 
can be definitely displayed. However, there is such 
a problem that in the ladder diagram where the 
similar elements are present within this 1 line, the 
amendment portion within this 1 line cannot be 
definitely displayed. 

Also, another problem is that since the size of 
representation for the amendment is small, it pro- 
vides difficult confirmation. 

Furthermore, in case that the input/output num- 
t>er of a certain relay contact is mistakenly input- 
ted, rt Is not possible to correct only this errone- 
ously inputted character. Thus, the entire element 
must be erased and thereafter the conrect element 
must be newly reentered. 

An object of the present invention is to obtain a 
programming method and a programming appara- 
tus for a programmable controller, capable of read- 
ily confirming which element of a ladder diagram 
displayed on a display screen has been designated 
when a sequence program is inputted and amend- 
ed. 

Another object of the present invention is to 
obtain a programming method and a programming 
apparatus for a programmable controller, capable 
of easily amending an arbitrary element of the 
ladder diagram. 

A further object of the present invention is to 
provide a programming apparatus for a program- 
mable controller, capable of improving operabilKies 
by Increasing a free degree of Input operation for a 
symbol and a parameter, and capable of simply 
amending an inputted circuit, thereby achieving 
effective programming operation. 

In accordance with the present invention, an 
element which constitutes a unit of 
input/amendment for a sequence program, is con- 
structed of at least a symbol element representa- 
tive of a circuit symbol and also a character ele- 
ment indicative of a parameter. The symbol ele- 
ment implies: a relay contact symbol indicative of a 
relay contact; a relay coil symbol representative of 
a relay coil; a comparing box symbol for perform- 
ing such a judgement whether or not a condition is 
satisfied upon receipt of a comparing instruction of 
input/output data; and also a calculating box for 
executing such a calculation when the conditions of 
the ladder diagram positioned before and after this 
calculating box are satisfied upon receipt of a cal- 
culation command. The character element implies: 
input/output numt>ers or abbreviated numbers 
which are allocated to eKher the relay contact or 
the relay coil; the comparison command descritDed 
within the comparing box; or the calculation com- 
mand described within the calculating box. 

To achieve the above-described objects, ac- 
cording to the feature of the present invention, in a 
programming apparatus for a programmable con- 


troller, for designating either a data inputting por- 
tion or a data amending portion of a ladder diagram 
displayed on a display screen by way of a cursor, 
at least two cursours are employed for designating 

5 either the data inputting portion or the data amen- 
ding portion. Then, the respective elements to con- 
stitute the ladder diagram are designated by a firsr 
cursor (large cursor) and the character element 
within the designated element is designated by a 

70 second cursor (small cursor) which is moved within 
the first cursor. 

Further, the above-described objects may be 
achieved by displaying either a data Inputting area, 
or a data amending area in an enlargement mode 

15 when the data is inputted or amended with employ- 
ment of the small cursor. 

In addition, the above-described objects may 
be achieved by displaying the representation within 
the targe cursor in an enlargement mode, as com- 

20 pared with the representation of the above ladder 
diagram. 

Moreover, the above-described objects may be 
achieved by moving the cursor whereby only the 
data on the designated amending portion Is cor- 
25 reeled and the data other than the designated 
amending portion are utilized without any correc- 
tion, and thus a partial amendment is carried out 

To achieve the above-described objects, the 
present invention is characterized in that in a pro- 
30 gramming apparatus for a programmable controller, 
for producing a sequence program used to a prog- 
rammable controller by forming a ladder diagram 
on a display screen, it comprises: 

display means for displaying a ladder diagram 
35 constructed of various circuit symbols and param- 
eters attached to the respective circuit symbols; 

symbol input means for inputting said circuit 
symbols: and. 

parameter input means for inputting said pa- 
40 rameter. 

one means of said symbol Input means and 
said parameter input means being capable of input- 
ting, Irrelevant to an input operation of the other 
means. 

45 In this programming apparatus, preferably, a 

display screen displayed by said display means is 
subdivided into a circuit display region and a circuit 
input region, the circuit input region has a symbol 
input region and a parameter input region; tiie 

50 symkx)! and parameter which have been inputted 
by said symbol input means and said parameter 
input means, respectively, are once displayed on 
said symbol input region and said parameter input 
region, and are transferred to said cIrcuK display 

55 region in response to an instruction of an operator 
so as to be displayed. 

The above-described display means displays, 
preferably, a first cursor for instructing input posi- 
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tions of the circuit symbol and parameter on said 
circuit display region and a second cursor for in- 
dicating an Input device of a character on said 
parameter input region. 

The above symbol input means selects one 
circuit symbol from plural sorts of circuit symtwis 
which have been previously registered, in response 
to an instruction issued by an operator. For in- 
stance, it is so arranged that the symbol input 
means cyclically and successively selects the plu- 
ral sorts of circuit symlDols which have been pre- 
viously registered every time the operator issues 
the instruction. 

The above-explained parameter input means 
freely moves said second cursor in response to the 
instruction issued from the operator, and is capable 
of amending only a portion of character series 
which has been previously inputted. 

The programming apparatus preferably further 
comprises: means for duplicating said circuit sym- 
bol into said symbol input region when said first 
cursor is moved and if the circuit symbol is already 
present at this position, and for maintaining a dis- 
play content of said symbol Input region If the 
circuit symbol is not present at this position. 

Similarly, the programming apparatus prefer- 
ably further comprises: means for duplicating said 
parameter into said parameter input region when 
said first cursor is moved and if the parameter Is 
already present at this position, and also for main- 
taining a display content of said parameter input 
region if the parameter is not present at this posi- 
tion. 

Another programming apparatus according to 
the present invention is characterized in that in a 
programming apparatus for a programmable con- 
troller, for producing a sequence program used to 
a programmable controller by forming a ladder 
diagram on a display screen, it comprises: 

display means for dispalying a ladder diagram 
constructed of various circuit symbols and param- 
eters attached to the respective circuit symbols; 

symbol input means for inputting said circuit 
symbols; 

parameter input means for inputting said pa- 
rameters; and, 

operation mode control means capable of se- 
lecting a first mode under which both a symbol and 
a parameter can be Inputted; a second mode under 
which only a symt>ol can be inputted; and a third 
mode under which only a parameter can be input- 
ted. 

Furthermore, a programming apparatus accord- 
ing to the present invention Is characterized in that 
in a programming apparatus for a programmable 
controller, for producing a sequence program used 
to a programmable controller by forming a ladder 
diagram on a display screen, tt comprises: 


ladder diagram storage means for storing both 
the respective sorts of symbols to constitute the 
ladder diagram displayed on said display screen 
and parameters attached to the respective circuit 
5 symbols; 

display means for displaying as the ladder 
diagram, the circuit symbols and parameters which 
have been stored in said ladder diagram storage 
means: 

10 symbol input means for inputting said circuit 

symbols; 

symbol temporarily storing means for tempo- 
rarily storing one circuit symbol inputted from said 
symbol input means; 
75 parameter input means for inputting said pa- 

rameter; 

parameter temporarily storing means for tem- 
porarily storing one parameter inputted from said 
parameter input means; and. 

20 means for transferring contents of said symbol 

temporarily storing means and also of said param- 
eter temporarily storing means to said ladder dia- 
gram storage means in response to an instruction 
Issued from an operator. 

26 NA^th the above-described arrangements, the 
operator can easily recognize at a glance which 
element is being edited/amended by designating 
the entire region containing the amending portion 
by the targe cursor, and also which element dis- 

30 played on the display screen has been designated 
when inputting/correcting the ladder diagram. 

Also, since the element containing the amen- 
ding portion is displayed in an enlargement mode, 
more easier confinmation may be achieved. 

35 In addition, when the data is inputted into the 
element, this element Is enlarged whereby it can 
be easily observed. As a consequence, the erro- 
neous inputs may be considerably reduced and 
thus the work loads given to the operator may be 

40 lowered while performing the programming opera- 
tion. 

Moreover, since the amendment may be par- 
tially performed, the amendment is avatalble in 
only the amending portion so that the wori< loads 
45 given on the operator may be furthermore reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 


50 


55 


Rg. 1 shows a display screen of a programming 
apparatus according to a pretended embodiment 
of the present invention; 

Rg. 2 represents a display screen of a ladder 
diagram; 

Figs. 3A to 3C are a key operation sequence 
diagram, a display screen and a diagram for 
explaining an operation screen sequence with 
respect to relay contacts and cursor displays; 
Rgs. 4A and 4B are a key operation sequence 
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diagram and a display screen diagram with re- 
spect to a cursor display of a comparing box; 
Rgs. 5A and SB are a key operation sequence 
diagram and a display screen diagram with re- 
spect to a cursor display of relay coils; 
Rgs. 6A and 6B are a key operation sequence 
diagram and a display screen diagram with re- 
spect to a cursor display of a calculating box; 
Rg. 7 is an an^angement diagram of PCS relat- 
ing to one preferred embodiment of the present 
invention; 

Rgs. 8A and 8B are an overall screen and an 
Input screen with respect to an enlarged display 
of a cursor; 

Rg. 9 is 8 diagram for explaining an example of 
CRT display screen when a circuit is inputted 
according to one preferred embodiment of the 
programming apparatus according to the 
present invention; 

Rg. 10 is a diagram for explaining an example 
of - CRT display screen when a circuit Is amend- 
ed: 

Rgs. 11 A to 11 C are diagrams for explaining 
three operation modes according to another pre- 
ferred embodiment of the present Invention; 
Rg. 12 Is a block diagram for explaining func- 
tions of the programming apparatus according to 
the present invention; 

Rg. 13 is a flow chart for explaining a major 
process of a second preferred embodiment; 
Rgs. 14A to 14E are flow charts for explaining a 
process of mode 1 ; 

Rgs. ISA to ISC are flow charts for explaining a 
process of mode 2; and, 

Rgs. 16A to 16C are flow charts for explaining a 
process of mode 3. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Referring now to drawings, preferred embodi- 
ments according to the present invention will now 
be described more in detail. 

In Rg. 7. there is shown an example of hard- 
ware arrangements of a programming apparatus 
and a programmable controller, according to the 
present invention, which loads a sequence program 
formed by this programming apparatus. The pro- 
gramming apparatus PGM surrounded by a dot 
and dash line of this figure performs operations of 
the present invention. 

The programming apparatus PGM is so ar- 
ranged by a main memory 72 functioning as an 
Internal storage device for storing a control pro- 
gram, data and the like used for programming; a 
hard disk apparatus (DISK) 73 and a floppy disk 
apparatus (FDO) 74 functioning as an external stor- 
age apparatus; a CRT (cathode-ray tube) function- 


760 A1 B 


ing as a display apparatus: a keyboard (KB) 76 
functioning as an input apparatus; a printer 78 
functioning as a printing apparatus: a serial inter- 
face 79 for transmitting a formed sequence pro- 

5 gram; and. a central processing unit (CPU) for 
controlling an overall operation of the programming 
apparatus. On the other hand, the programmable 
controller PCS is constructed of an interface 81 for 
receiving the sequence program transmitted from 

10 the programming apparatus PCS; a memory for 
storing the received sequence program; a CPU for 
executing this program; and an input/output device 
(I/O) 84 tor transmitting/receiving data between de- 
vices under control. 

IS CPU 71 executes a display screen control of 

CRT 75; forms a ladder program in response to 
key entries by a user via the keyboard 76; and 
stores the formed ladder program into the hard 
disk 73. Upon completion of a series of program, 

20 CPU 71 transfers the program via the serial inter- 
face 79 to the programmable controller PCS in 
accordance with the key operation by the user. 

Rg. 1 represents a display screen of the prog- 
rammable controller PCS of the programming ap- 

25 paratus according to one preferred embodiment of 
the present invention. That is, this drawing is a 
ladder diagram for displaying an arrangement of 
elements which can be arranged within one display 
screen. 

30 In case of this preferred embodiment, 63 ele- 
ments in total where 9 columns of relay contacts 
13 and 7 lines of relay coils 14 are arranged may 
be displayed. In Rg. 1. reference numeral 11 de- 
notes a large cursor. This large cursor 1 1 is moved 

35 by every 1 element in unit of element "E" and 
Indicates an overall element E (namely, an element 
"E" constructed of a symbol element El and a 
character element E2), in other words, an overall 
region sun'ounded by a thick frame either at higher 

40 brightness, or a reverse mode representation. As a 
consequence, a user can easily recognize at a 
glance which element has been designated for the 
sake of amendment. Inside this large cursor il. a 
small cursor 12 is displayed which is moved by 

45 every 1 character within this large cursor 11. Then, 
in case that, for instance, an input number "XI 23" 
of the character element E2 is amended by •'X124** 
by using this small cursor 12, the small cursor 12 
is moved to a display position "3" and "4* is 

50 entered by operating the input device, whereby the 
above-described amendment can be achieved. 

Rg. 2 shows an example of a comparing box 
23 and a calculating box 24 which have been, very 
recently, developed as an application Instruction of 

55 a ladder diagram. This comparing box 23 performs 
the same operation as a relay contact in such a 
manner that a comparison instruction of 
input/output data is inputted and a comparison is 
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made whether or not a condition thereof is satis- 
fied. Then, the calculating box 24 executes a cal- 
culation when an arithmetic calculation instruction 
is entered and conditions of ladder diagrams posi- 
tioned before and after the calculating box 24 are 
satisfied. In accordance with a programming opera- 
tion with employment of the boxes 23 and 24. 
overall boxes corresponding to the element E are 
designated by the large cursor 21 and a content 
within the large cursor 21 Is displayed at higher 
brightness or under reverse condition. Then, the 
comparison instruction or the like is entered Into 
the large cursor 21 , namely the relevant box by the 
small cursor 22 which can be moved only in the 
large cursor 21 . 

Referring now to Rgs. 3 to 6. operations of the 
large cursor and also the small cursor will be 
descirt>ed. Fig. 3A represents a key operation se- 
quence for the cursor corresponding to a relay 
contact. A representation within the actual large- 
cursor in the state numbers "Sto" to "S12" shown at 
an upper side of Rg. 3A, is indicated in relation to 
Rg. 3B. First, the large cursor is moved to a 
desirable element position by operating a cursor 
moving key arranged on the keyboard 76. At this 
time, the representation of the state Sto is made 
and then a region within the large cursor is dis- 
played at higher brightness or reverse mode. 
Thereafter, in case that the relay contact within this 
region is changed into b-contact, a symbol key 
-F2'' of the b-contact arranged on the keyboard 76 
is depressed under this condition. It should be 
noted that in case of the preferred embodiment, 
symbol keys have been determined with respect to 
each of symt>ol and element sorts, and a desirable 
element can be designated/inputted by depressing 
the corresponding symbol key. In this preferred 
embodiment, as previously explained, the function 
keys are employed as the symbol keys. For exam- 
ple, the symbol elements corresponding to the 
function keys F1 to F1 0 arranged on the keyboard 
76 are displayed at the lower side of the display 
screen shown in Rg. 8A, for the sake of easy 
understanding to users. That is to say, in accor- 
dance with this preferred embodiment, with respect 
to the function keys F1, F2. F3, F4. F5 and F6 
aaanged on the keyboard 76. an a-contact symbol, 
a b-contact symbol, a coil symbol, a comparing 
box symbol, a calculating symbol and a longitudi- 
nal connecting line symbol have been allocated. 
Further, moving control keys for the small cursor 
have been allocated to the function keys F7. F8, F9 
and FID. 

In the above-explained example, when the 
"F2'' key is depressed, a condition of a middle part 
of Rg. 3B, namely an area into which an input 
numt>er is entered under the symbwl of "b-contact" 
is represented. Under this condition, upon input of 


Input numtker and the like from the keyboard 76. 
the smalt cursor is successively moved and this 
input number and the like are entered. This input 
operation corresponds to the operation at the upper 

5 side of "I/O NO" shown in Fig. 3 A, After the input 
number has been inputted, a "return" key is de- 
pressed so that the display state is returned to the 
state S,2. As a result, as shown in "St2" of Fig. 3B, 
data on the input number are moved up to the 

10 upper side of the t>-contact symbols and displayed, 
whereby either the input operation or correcting 
operation of this element has been accomplished. 

Rg. 3C is an explanatory diagram for showing 
such a corresction case that "X423" is mistakenly 

75 inputted instead of ''X123" as the input number. In 
this case, first the small cursor is moved by three 
characters in the left direction so as to be posi- 
tioned under "4". Then, when the numeral key "1 " 
provided on the keyboard 76 is depressed under 

20 overwriting state, this can be amended by the 
correct input number. In this case, such an amend- 
ment is completed by operating the keys 4 times. 

In the conventional case, either all of the in- 
correct Input numt>ers must be erased and all of 

2S the correct Input numbers must be entered, or 
when the cursor is moved by 2 characters along 
the left direction thereby to erase characters there, 
the input numbers "1", "2" and "3" must be newly 
inputted. 

30 Fig. 4A represents a key operation sequence 

when the large cursor Is moved to the comparing 
box. and Rg. 48 shows an example of screens 
corresponding to the states S,o. Sti, and Sts as 
shown in the upper side of Rg. 4A, First of all. the 

35 large cursor is moved to a desirable element posi- 
tion by operating the cursor moving key arranged 
on the keyboard 76 (Sto) and the symbol key "F3" 
indicative of the comparing box is depressed. As a 
result, the state is moved to the state Sti. There- 

40 after, the small cursor is moved in a similar manner 
to that of Rg. 3A (not shown in Rgs. 4, 5 and 6), in 
order to enter the comparison instruction. Then, 
when the "return" key Is depressed, the condition 
is moved to the state St2 where the above-de- 

45 scribed comparison instruction is inputted and dis- 
played within the box. 

Fig. 5 A represents a key operation sequence in 
case that the large cursor is moved to the relay 
coil, and Rg. 58 represents an example of display 

50 screens corresponding to the states Sto, Sti and 
8(2 shown in the upper side of Rg. 5A. Fig. 6A 
represents a key operation sequence in case that 
the large cursor is moved to the calculating box. 
and Fig. 68 represents an example of display 

55 screens corresponding to the states Sto* Sn and 
St2 shown at the upper side of Fig. 6A. As shown in 
Rgs. 3 to 6, in the input screen (condition of the 
state S12), the input area is largely expanded so as 
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to easily input the input number and comparison 
instruction. Tiiis is because the data conrection 
may be simply corrected by way of the small 
cursor. 

Furthermore, another preferred embodiment 
capable of readily correcting the input data is 
shown in Rgs. 8A and 8B. In this preferred em- 
bodiment, when the display of the cursor becomes 
the state S,i. a larger representation than that of 
Rg. 3B is made. A representation of symbol "lb" 
shown in Fig. 8A is so made that sizes of the 
contact symbol and input number are two times 
larger than those of the previous symbol and num- 
ber, whereby the input position and input data can 
be readily recognized. 

In the above-described preferred embodiments, 
the elements designated by this cursor 11 have 
been displayed at the higher brightness or In the 
reverse mode by moving the large cursor 11. Alter- 
natively, other display conditions such as color 
representations, sizes of lines and characters, 
which are distinguishable from the above elements, 
may be employed. In other words, these elements, 
may be distinguishably displayed as compared 
with other elements. 

Rg. 9 shows an example of display screen of a 
programming apparatus according to another pre- 
ferred embodiment of the present invention. A dis- 
play screen SC is subdivided into a circuit display 
region 90 and a circuit input region 96. The circuit 
input region 96 includes a symbol input region 91 
and a parameter input region 92. 

In the symbol input region 91 and the param- 
eter input region 92, an interna) storage area (will 
be discussed later) and a key operation (will be 
explained later) are Independent from each other 
and a symbol and a parameter may be inputted 
asynchrously. That is to say. either one of the 
symbol and parameter may be inputted, otherwise 
both of them may be alternately inputted. Even 
when both of them are arternately inputted, either 
the symbol or parameter may be firstly entered. A 
symbol Is Inputted by depressing a plurality of 
specific keys con'esponding to the symbols, other- 
wise a plurality of symbols which have been pre- 
viously registered may be cyclicaiiy inputted in turn 
in accordance with depression of a single key. In a 
concrete example (will be discussed later), the lat- 
ter method has been employed. A parameter is 
inputted by operating an alphabetic key and a 
numeral key. 

Rg. 12 is a schematic block diagram for repre- 
senting a functional arrangement of the program- 
ming apparatus according to this preferred embodi- 
ment. 

In Rg. 12, a symbol has been registered in a 
symbol storage region 1 22 functioning as the inter- 
nal storage area. In this example, every time the 


"F1* key is depressed, the symtx)l designated by 
a symbol pointer 123 is termporarily stored into a 
symt)ol input buffer region 121 a as the internal 
storage area for inputting the symbol, and the 

5 symbol pointer 123 is successively updated. This 
symtx)l is displayed on a symbol input region 91 
on the display screen SC. A parameter is tem- 
porarily stored in a character input region 121b 
functioning as the internal storage area for the 

10 parameter by depressing the alphabetic key and 
numeric key. This parameter Is displayed on a 
parameter Input region 122 on the display screen 
SC. A parameter input cursor 94 is controlled by a 
character input position pointer 128. The parameter 

15 input cursor 94 is freely movable within the param- 
eter input region 92 in response to an instruction 
made by a user, so that amendments of erroneous 
inputs can be simply perfomied. 

After the symbol and parameter have been 

20 entered, at a time instant when the "return" key is 
depressed, a content of the inputted data is con- 
firmed, and then boXh the symbol and parameter 
are stored into a predetermined position within an 
edition storage region 120 functioning as an inter- 

25 nal storage area used for editing a circuit, which is 
designated by an input position pointer 124. In 
accordance with the present embodiment, the input 
position pointer 124 designates a storage area of a 
circuit symbol, and a subsequent storage area be- 

30 comes a storage area of the corresponding param- 
eter. In accordance with the storage contents of the 
edition storage region 120, a circuit of a circuit 
display area 90 on the display screen SC is dis- 
played. In this example, both the symbol and pa- 
ss rameter which have been determined are displayed 
at an Input position cursor 93 of the circuit dispaly 
region 90. After this display operation, the input 
position cursor 93 is moved to the next input posi- 
tion. Also after the input decision, since both the 

40 symt>ol input region 91 and the parameter input 
region 92 are kept under the previous condition, 
this condition may be utilized as the subsequent 
input The posKion of the Input position cursor 93 is 
controlled by the display position pointer 1 25. 

45 Rg. 10 represents an example of a display 

screen where a circuit which has been fonmed is 
corrected. In case that the previously formed circuit 
is corrected, the input position cursor 93 is moved 
to a position of a symbol to be amended. At this 

60 time, the symbol and parameter which have been 
displayed at a position of the input position cursor 
93 are stored into a symbol input buffer region 
121a and a parameter input buffer region 121b, 
and then displayed on a symbol Input region 91 

55 and a parameter Input region 92. After at least one 
of the symbol and parameter displayed in this 
symtx)l input region 91 and parameter input region 
92 is changed/amended, if the return key is de- 
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pressed, the memory content of the edition storage 
region 120 is amended and the symbol and/or 
parameter present position of the input position 
cursor 93 can be changed/amended. At this time, 
since a parameter input cursor 94 is freely moved 
in a horizontal direction by way of an exclusively 
used movement key and only the character to be 
changed can be corrected, the correction steps 
may be reduced. 

Subsequently, a further preferred embodiment 
according to the present invention will now be 
descrlt>ed with reference to Rgs. 11A to 11C. In 
this preferred embodiment there are prepared as 
the circuit input mode; a symbol/parameter simulta- 
neous input mode; a symbol input mode; and a 
parameter input mode. Every time the "F2" key is 
depressed, the input mode is reportedly varied as 
follows in this order the symbol/parameter simulta- 
neous input mode: the symbol input mode; the 
parameter input mode; and the symbol/parameter 
simultaneous input mode. Every time the mode is 
changed, the background color of the input unit by 
which the data can be entered is varied, whereby it 
represents which mode has been selected. It 
should be noted that the same circuit arrangements 
as shown in Figs. 7 and 12 are avaialble as an 
an'angement of the programming apparatus ac- 
cording to this preferred embodiment. 

Rg. 11 A represents an example of a display 
screen with respect to the symt>ol/parameter input 
mode (mode 1), and an input method is the same 
as that of the previous preferred embodiment. That 
is to say, any one of the symbol and parameter 
can be inputted, and when the "return" key is 
depressed, both the symbol and parameter are 
stored at the designated position of the edition 
storage region 120. Rg. 11B is another example of 
a display screen for the symbol input mode (mode 
2). In this mode, after the symbol has been input- 
ted into the symtwl input region 91, only the sym- 
bol may be continuously inputted, changed by de- 
tenmining the "return" key. The content of the 
parameter input buffer region 1 21 b is neither 
changed by the movement of the input position 
cursor 93, nor transferred to the edition storage 
region 120 by depressing the "return" key. As a 
consequence, in case of new input operation, the 
parameter is not displayed at a position indicated 
by the input position cursor 93. Also, there is no 
risk tiiat the parameter is mistakenly changed when 
the symbol is amended. Rg. 11C shows an exam- 
ple of a display screen for the parameter input 
mode (mode 3). In this mode, after the parameter 
has been inputted into the parameter input region 
93. only the parameter can be continuously 
inputted/amended by surely depressing tiie 
"return" key. In this case, the content of the sym- 
bol input buffer region 121a is neither changed 


even by the movement of the input position cursor 
93. nor be transferred to the edition storage region 
120 by depressing the return key. As a conse- 
quence, there is no risk that the symbol is errone- 

5 ously changed when amending the parameter. 

In accordance with the mode 2 and mode 3, it 
is possible to freely enter the parameters after alt 
of circuit patterns have been inputted. Also, in case 
that the symbols at the plural display positions are 

10 desired to be amended by the same symbols, if 
the mode 3 is effective only while the input position 
cursor 93 is moved, the stored content of the 
symbol input buffer region 120a is not changed 
while the cursor is being moved. Thus, the opera- 

15 tion for reentering the symbol can be omitted so 
that both operability and process efficiency of the 
programming apparatus can be improved. In par- 
ticular, In case of this preferred embodiment where 
there are no keys for each of the symbols, since a 

20 relatively large quantity of key operations are re- 
quired to select the symbols, this particular effect 
is furthermore emphasized. 

Rgs. 13 to 16 are flow charts for explaining a 
process flow of the preferred embodiment which 

25 has been explained in Rgs. 3A to 3C. 

Fig. 13 represents a main process flow. When 
a sequence program is formed and edited, an 
editing screen is displayed at first (601). In case 
that an amendment is made in the content of the 

30 previously formed sequence program, the content 
is read out from tiie external storage apparatus and 
the content thereof is displayed. Next, a selection 
is made of a desirable input mode from the three 
input modes. Subsequentiy, a judgement is per- 

35 formed with respect to tiie selected input mode 
(603, 604) and then the process is advanced to the 
process of ttie selected mode (605, 606 or 607). 
After the process of the respective modes has 
been ended, another judgement is made whether 

40 or not the process shown in Rg. 13 has been 
accomplished (608). If the process has not yet 
been ended, tiie process is returned to a step 603. 

A description wilt now be made of detailed 
flows for the processes 605 to 607 with respect to 

45 the respective modes. 

Rgs. 14A to 14E show the detailed process 
flow of the mode 1 and Rg. 14A represents a main 
process flow tiiereof. 

In Fig. 14A, a movement process of the input 

50 position cursor 93 for the mode 1 is first performed 
(701). Then, a symbol input process (703) is per- 
formed, and thereafter an input data setting pro- 
cess (704) for tiie mode 1 is carried out. Subse- 
quentiy, a Judgement is made whether or not this 

55 process shown in this drawing is ended (705), and 
if this process is not ended, a check is made 
whether or not there is a change in the input mode 
(706). H no change is made, the process is re- 
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turned to the process 701 , whereas (f the change is 
made, this process as defined in this figure is 
acconnplished. 

Rg. 14B represents a detailed process flow of 
the input position cursor moving process 701 as 
defined in Rg. 14A. Rrst, a check is done whether 
or not the movement key {although not shown, for 
instance this key may be a key or a key 
of the input position cursor 9 is inputted (710). and 
then if no movement key is entered, the process of 
this drawing is ended. Conversely, if the movement 
key is entered, the input position pointer 124 is 
updated in accordance with this Input (712) and the 
display position pointer 125 is also updated. Thus, 
another check is made whether or not the symbol 
has been previously set at this relevant position 
(714), and if no symbol has been set there, the 
process is advanced to a process 716. If the sym- 
bol has t>een already set at this posisltlon, then the 
symbol set at this position is duplicated into a 
symbol input buffer region 121a (715). At a subse- 
quent process 71 6, a check is made whether or not 
the parameter has been previously set at this posi- 
tion, and if no parameter has been set there, this 
process operation of Rg. 14B is accomplished, but 
if the parameter has been set there, this relevant 
parameter is copied into the parameter input buffer 
region 121b. 

As previously stated, when the input position 
cursor 93 is moved, if either the symbol or the 
parameter has fc>een already set at the position 
where the input position cursor 93 has been 
moved, the content thereof is displayed at the 
circuit input region 96 on the display screen. H 
neither symbol nor parameter has been set, there 
is no change In the representation of the circuit 
Input region 96. As a result, there Is no risk that the 
erroneous correction is perfonmed by mistakenly 
depressing the "return" key when the cursor is 
moved to the position where the symtx>l and the 
like has been set. Also, since the content presently 
displayed is maintained at the circuit input region 
96 as to the position where no symbol has been 
set, no key is again inputted but a content thereof 
may be newly utilized for input operation. 

Rg. 14C represents a detailed process flow of 
the symbol input process 702 shown in Rg. 14A. H 
should be noted that this process is commonly 
used as in a symbol Input process 801 of a mode 
2 (will be discussed later). When a check is made 
whether or not the "F1" key is inputted (720). if the 
"Fl" key is not inputted, this process is accom- 
plished. However, if the "Fl" key is inputted, the 
process is advanced to a process 721. At the 
process 721 , the symbol within the symbol storage 
region 122 indicated by the present symbol pointer 
123 is duplicated to the symbol input buffer region 
121a. Thereafter, the symbol pointer 123 is up- 
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dated (722). 

Rg. 14D is a flow chart for representing a 
detailed operation of the parameter input process 
703 shown in Rg. 14A. This process is commonly 
5 used as that of a parameter input process 901 for 
the mode 3 (will be discussed later). Upon depres- 
sion of the "insert" key, the insertion mode of the 
character input is selected (730, 746). Although the 
movement key of the cursor 94 for the character 

10 input is not shown, a different key from the move- 
ment keys and key " of the input position 
cursor 93 is employed. The moving operation of 
the parameter input cursor 94 can be freely per- 
formed (731. 742 to 745) within the input available 

75 range without changing the contents of the param- 
eter input buffer region 121b. The characters posi- 
tioned at the left side of the cursor may be succes- 
sively erased by operating the "backward" key 
(732, 739 to 741). The characters may be inputted, 

20 depending upon the selection of the insert mode, 
while maintaining the previously inputted contents 
or amending these contents (733 to 738). 

Rg. 14E represents a detailed process flow of 
the Input data setting process 704 shown in Rg. 

25 14A. This process corresponds to such a process 
that both a symtx>l and a parameter which have 
been held in the circuK input region 96 on the 
display screen are transferred and duplicated into 
the circuit display region 90. A first check is made 

30 whether or not the "return" key is inputted (750). If 
no return key Is entered, this process is ended. 
Conversely, if the return key is inputted, the pro- 
cess is advanced to a process at 751. At this 
process 751, if the symbol has been displayed on 

35 the symbol input region 91 (namely, if the symbol 
is held at the symbol storage region 121a), this 
symt)0l Is stored into the position which has been 
designated by the input position pointer 124 of the 
edition storage region 120. As a result, this symbol 

40 is displayed at a position indicated by the display 
position pointer 93 of the circuit display region 90 
(753). Similarly, as to the parameter, the content of 
the parameter input region 92 is displayed on the 
circuit display region (755, 756). Thereafter, both 

45 the input position pointer 124 and display position 
pointer 125 are updated to the next position (757, 
758). 

Next, a description will now be made of a 
process flow for the mode 2 to input only the 

50 symtx>l. 

Rg. 15A represents a process flow of a main 
process of the mode 2. Rrst, a process for moving 
the input position cursor of the mode 2 is per- 
formed (800). Thereafter, after the symbol has 

65 been inputted (801), a process for setting input 
data for the mode 2 is perfonned (802). Subse- 
quently, a check is made whether or not this pro- 
cess is accomplished (803). If this process is not 
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ended, a check is made whether or not the input 
mode is changed (604). If no input mode is 
changed, the process operation is returned to the 
provides process 800, whereas if the input mode is 
changed, this process is accomplished. s 

Rg. 15B represents a detailed process flow of 
the input position cursor moving process 800 used 
in the mode 2 of Rg. 15A. This process cor- 
responds to a part of the input position cursor 
moving process used in the mode 1 as shown in io 
Rg. 14B, from which the processes 716 and 717 
for duplicating the previously set parameter into the 
parameter Input region 92 have been deleted. 

Rg. 15C indicates a detailed process flow of 
the input data setting process 802 used in the ts 
mode 2 shown in Rg. 15A. This process cor- 
responds to a part of the process shown in Rg. 
14E, and is the same as the last-mentioned pro* 
cess from which the processes 754 to 756 related 
to the parameter setting operation have been de- 20 
teted. 

Referring now to Rgs. 16A to 16C, a descrip- 
tion will now be made of the process flow used in 
the mode 3 where only the parameter Is inputted. 

Rg. 16A represents a process flow for a main 26 
process of the mode 3. Rrst, an input position 
cursor moving process used in the mode 3 is 
performed (900), and thereafter an input process of 
the parameter is effected (901). Thereafter, an in- 
put data setting process used in the mode 3 is 30 
canied out (902). Subsequently, a check Is made 
whether or not this process is accomplished (903). 
If this process is not yet ended, then another check 
is made whether or not the input mode is changed 
(904). If no input mode is changed, then the pro- 35 
cess is returned to the previous process 900. If the 
Input mode Is changed, then this process Is com- 
pleted. 

Rg. 16B represents a detailed process flow of 
the input position cursor moving process 900 used 40 
in the mode 3 shown in Rg. 16A. This process 
conresponds to a part of the input position cursor 
moving process used in the mode 1 shown in Rg. 
14B, and is identical to this cursor moving process 
other than the processes 714 and 715 for duplicat- 45 
ing the previously set symbol into the symbol input 
region 1 1 . 

Rg. 16C represents a detailed process flow of 
the input data setting process 902 used In the 
mode 2 shown in Rg. 16A. This process cor- so 
responds to a part of the process shown in Rg. 
14E, and is identical to the last-mentioned process 
other than the processes 751 to 753 related to the 
symbol setting operations. 

In accordance with this prefened embodiment 55 
since the key input sequence is freely set, a user 
can input symbols and/or parameters according to 
a desirable input sequence suitable for the user. 
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Also, since both the symbol and parameter 
which have been previously inputted are left in the 
respective symbol input region and parameter input 
region, these symbols and parameters can be uti- 
lized in the subsequent input operation. As a con- 
sequence, a total number of key Input operation is 
reduced so that workloads given to the user may 
be reduced. 

Furthermore, in case that the formed circuit is 
partially amended, when the input position cursor is 
moved to the position to be amended, both the 
symbol and parameter located at this amending 
position are Inputted/displayed in the respective 
symbol input region and parameter input region. 
Then, since the amendment and change are per- 
formed with employment of these symbol and pa- 
rameter, a total key input number required for 
amending the circuit portion may be reduced by 
1/2 to 1/10. 

While the preferred embodiments of the 
present invention have been explained, the present 
invention is not limited thereto, but may be modi- 
fied and changed without departing from the tech- 
nical spirit and scope of the present invention. For 
instance, not only the at>ove-described various 
types of keys, but also other keys may be em- 
ployed. Also, input devices other than the keyboard 
may be utilized. 

Claims 

1, A programming method for a programmable 
controller wherein a data inputting portion or a 
data correcting portion of a ladder diagram 
displayed on a screen is designated by a 
cursor, wherein 

to designate the data inputting portion or 
the data correcting portion, at least two cursors 
(11: 12) are employed; at least each of a 
symbol element and a character element 
which are constructive unit of said ladder dia- 
gram is designated by a first cursor (11); and 
said character element of this designated ele- 
ment is designated by a second cursor (12) 
moving within said first cursor (11). 

2. A programming method for a programmable 
controller wherein a data inputting portion or a 
data correcting portion of a ladder diagram 
displayed on a screen is designated by a 
cursor, wherein 

to designate either the data inputting por- 
tion or the data connecting portion, at least two 
cursors (11: 12) are employed; 

an element being a constructive unit of 
said ladder diagram is equipped with a symbol 
element representative of a relay symbol and 
also a plurality of character data for specifying 
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said relay symbol: 

each element is designated by a first cur- 
sor (11). and each of character display posi- 
tions of said character elements for said des- 
ignated element is designated by a second 
cursor (12) which Is moved within said first 
cursor (11). 

3. The method of claim 2. wherein, in response to 
a symbol input, said inputted symbol is dis- 
played on said symbol element, and also in 
response to a character Input, said inputted 
character is displayed on a position of said 
second cursor (12) for said character element. 

4. The method of claim 3, wherein 

while a symbol is inputted in case that a 
symbol has been previously displayed on a 
symbol element said symbol being displayed 
is substituted by said inputted symbol, and 

white a character is inputted in case that a 
character has been previously displayed on a 
character element, the character being dis- 
played Is substituted by said Inputted char- 
acter. 

5. The method of any of claims 1 to 4, wherein 
the element designated by the first cursor (1 1 ) 
is emphatically displayed, preferably by being 
displayed in high brightness, or in a reverse 
mode, or in an enlargement mode. 

6. The method of claim 5. wherein at least the 
character element is displayed in an enlarge- 
ment mode by moving the first cursor (11) to 
the previously inputted element. 

7. The method of any of claims 1 to 6, wherein 
the character element is displayed at a posi- 
tion different from a normal position by moving 
the first cursor (11) to the previously inputted 
element. 

8. The method of any of claims 1 to 7. wherein to 
amend a character which has been inputted 
into the character element, this character is 
designated by the second cursor (12) and 
amended in unit of one character. 

9. A programming apparatus for a programmable 
controller wherein either a data inputting por- 
tion or a data coaecting portion of a ladder 
diagram displayed on a screen is designated 
by a cursor, comprising: 

first cursor designating means for sequen- 
tially designating by a first cursor (11), each of 
at least a symbol element or a character ele- 
ment which are constructive unit of said ladder 
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diagram In response to a movement operation; 
and 

second cursor designating means for se- 
quentially designating by a second cursor (1 2). 
5 an inside of said character element of the 

element designated by said first cursor des- 
igr^ating means in response to the movement 
operation. 

10 10. The apparatus of claim 9, further comprising 
emphasizing display means for emphatically 
displaying the element designated by said first 
cursor designating means. 

75 11. The apparatus of claim 9, further comprising 
high-brightness display means for displaying 
the element designated by the first cursor des- 
ignating means in high brightness. 

20 12. The apparatus of claim 9, further comprising 
reverse display means for displaying the ele- 
ment designated by said first cursor designat- 
ing means in a reverse mode. 

25 13. The apparatus of claim 9, further comprising 
enlarging display means for displaying the ele- 
ment designated by said first cursor designat- 
ing means in an enlargement mode. 

30 14. The apF>aratus of claim 9, further comprising 
display means for displaying the character ele- 
ment of said element at a position different 
from a normal position in response to designa- 
tion of the previously inputted element made 

35 by said first cursor designating means. 

15. The apparatus of claim 9. further comprising 
correcting means for correcting one arbitrary 
character present within a character element 

40 designated by said second cursor designating 

means by the inputted character. 

16. A programming apparatus for a programmable 
controller wherein either a data inputting por- 

45 tion or a data correcting portion of a ladder 

diagram displayed on a screen is designated 
by a cursor, comprising: 

first cursor movement controlling means 
for sequentially designating by a first cursor 
50 (11), each of said elements in response to a 

movement operation; and. 

second cursor movement controlling 
means for sequentially designating by a sec- 
ond cursor (12), an inside of said character 
55 element of the element designated by said first 

cursor movement controlling means in re- 
sponse to the movement operation. 

the elements which are constructive unit of 
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said ladder diagram being constructed of a 
synDbol element indicative of a relay symbol 
and also a character element representative of 
a plurality of character data which specify said 
relay symbol. 

17. The apparatus of claim 16, further including 
symbol display means for displaying said in- 
putted symbol on a symt)ol element of the 
element designated by said first cursor in re- 
sponse to a symbol input: and, 

character display means for displaying the 
inputted character on a character element of 
the element designated by said first cursor in 
response to a character input. 

the element which is constructive unit of 
said ladder diagram being arranged by the 
symbol element representative of a relay sym- 
bol and also the character element Indicative 
of a plurality of character data which specify 
said relay symbol. 

18. The apparatus of claim 17. wherein 

while a symbol is Inputted, when a symtx)! 
has been displayed on the symbol element, 
said symbol display means changes said pre- 
viously displayed symbol by said inputted 
symbol; and also 

while a character is inputted, when a char- 
acter has been displayed on the character 
element, said character display means 
changes said previously displayed character 
by said input character. 

19. The apparatus of any of claims 16 to 18, 
further comprising emphasizing display means 
for emphatically displaying the element des- 
ignated by said first cursor by way of the first 
cursor movement controlling means. 

20. The apparatus of any of claims 16 to 18. 
further comprising high-brightness display 
means for displaying the element designated 
by the first cursor by way of the first cursor 
movement controlling means. 

21. The apparatus of any of claims 16 to 18, 
further comprising reverse display means for 
displaying the element designated by said first 
cursor by way of the first cursor movement 
controlling means in a reverse mode. 

22. The apparatus of any of claims 16 to 18, 
further comprising enlarging display means for 
displaying the element designated by said first 
cursor by way of the first cursor movement 
controlling means in an enlargement mode. 


23. The apparatus of any of claims 16 to 18, 
further comprising display means for display- 
ing the character element of said element at a 
position different from a normal position in 

5 response to designation of the previously in- 

putted element made by said first cursor. 

24. The apparatus of any of claims 16 to 18. 
further comprising correcting means for cor- 

70 recting one artDitrary character present within 

the character element designated by said sec- 
ond cursor, by the Inputted character. 

25. A programming apparatus (PGH) for a prog- 
75 rammable controller (PCS), for producing a 

sequence program used to a programmable 
controller by forming a ladder diagram on a 
display screen, comprising: 

display means (75) for displaying a ladder 

20 diagram constructed of various circuit symbols 

and parameters attached to the respective cir- 
cuit symbols; 

symtx}l input means for inputting said cir- 
cuit symbols; and, 

25 parameter input means for inputting said 

parameters, 

one of said symbol input means and said 
parameter input means being capable of input- 
ting, irrelevant to an input operation of the 

30 other means. 

26. Tlie apparatus of claim 25. wherein a display 
screen displayed by said display means is 
subdivided into a circuit display region and a 

35 circuit input region; the circuit input region has 

a symb>ol Input region and a parameter Input 
region; the symbol and parameter which have 
been inputted by said symbol input means and 
said parameter input means, respectively, are 

40 once displayed on said symbol input region 

and said parameter input region, and are trans- 
ferred to said circuit display region in response 
to an instruction of an operator so as to be 
displayed. 

45 

27. The apparatus of claim 26, wherein said dis- 
play means displays a first cursor (11) for 
instructing input positions of the circuit symbol 
and parameter on said circuit display region 

50 and a second cursor (12) for indicating an 

input device of a character on said parameter 
input region. 

28. The apparatus of claim 26 or 27, wherein said 
55 symbol input means selects one circuit symbol 

from plural sorts of circuit symbols which have 
been previously registered, in response to an 
instruction issued by an operator. 
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29. The apparatus of claim 28. wherein said sym- 
bol input means cyclically and successively 
selects the plural sorts of circuit symbols 
which have been previously registered every 
time the operator issues the instruction. 5 

30. The apparatus of claim 27. wherein said pa- 
rameter input means freely moves said second 
cursor (12) in response to the instruction is- 
sued from the operator, and is capable of io 
amending only a portion of character series 
which has been previously inputted. 

31. The apparatus of claim 27. further comprising 
means for duplicating said circuit symbol into is 
said symbol input region when said first cursor 

(11) is moved and if the circuit symbol is 
already present at this posKioh, and for main- 
taining a display content of said symbol Input 
region if the circuit symbol is not present at 20 
. this position. 

32. The apparatus of claim 27 or 31. further com- 
prising means for duplicating said parameter 

Into said parameter Input region when said first 25 
cursor is moved and H the parameter is al- 
ready present at this position, and also for 
maintaining a display content of said param- 
eter input region if the parameter is not 
present at this position. 3D 

33. A programming apparatus (PGH) for a prog- 
rammable controller (PCS), for producing a 
sequence program used to a programmable 
controller by fomning a ladder diagram on a 35 
display screen, comprising: 

display means (75) for displaying a ladder 
diagram constructed of various circuit symbols 
and parameters attached to the respective cir- 
cuit symbols; 40 

symbol input means for inputting said cir- 
cuit symbols; 

parameter input means for inputting said 
parameters; and, 

operation mode control means capable of 45 
selecting a first mode under which both a 
symbol and a parameter can be inputted; a 
second mode under which only a symbol can 
be inputted; and a third mode under which 
only a parameter can be inputted. so 

34. A programming apparatus (PGH) for a prog- 
rammable controller (PCS), for producing a 
sequence program used to a programmable 
controller by fonming a ladder diagram on a 55 
display screen; comprising: 

ladder diagram storage means for storing 
both the respective sorts of symbols to con- 


stitute the ladder diagram displayed on said 
display screen and parameters attached to the 
respective circuit symbols; 

display means for displaying as the ladder 
diagram, the circuit symbols and parameters 
which have been stored in said ladder diagram 
storage means; 

symbol input means for inputting said cir- 
cuit symbol: 

symbol temporarily storing means for tem- 
porarily storing one circuit symbol inputted 
from said symbol input means; 

parameter input means for inputting said 
parameter: 

parameter temporarily storing means for 
temporarily storing one parameter inputted 
from said parameter input means; and. 

means for transferring contents of said 
symbol temporarily storing means and also of 
said parameter temporarily storing means to 
said ladder diagram storage means in re- 
sponse to an instruction issued from an oper- 
ator. 
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